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INTRODUCTION

The Niukluk River is a tibutary of the Fish River, which empties into Golovin Bay on the
north coast of Norton Sound. The Niukluk River enters the Fish River approximately ten
miles above the village of White Mountain (Figure 1). The village of Council is located
on the Niukluk River approximately twelve miles from it's confluence with the Fish
River. There is road access to the Niukluk River at the village of Council. Subsistence
and sport fisheries occur on the Niukluk River.

The counting tower has successfully operated since 1995 (Rob 1995, 1997, 1998 and
1999). A counting tower on the Niukluk River was operated for approximately three
weeks in 1979 (Schaefer, 1979). The project is operated to obtain more timely and
accurate escapement information required for the active management of salmon stocks
throughout the season and as a means to calibrate the accuracy of aenal surveys on the
other components of the Fish River system,

OBJECTIVES

1. Obtain daily and scasonal estimates of the timing and magnitude of the salmon and
Dolly Varden escapement, by species, to the Niukluk River.

2. Collect and analyze age, sex and length information from beach seine sampled chum
and coho salmon.

METHODS

The Niukluk River tower camp is located approximately 2 miles upstream from the
confluence of the Fish and Niukluk Rivers (Figure 1). The tower camp is just upstream of
Tom Ciray’s camp, which is locally known as Mosquito Bar. A letter of understanding
from the Council Native Corporation authorizes the tower and weir operation. Permits
for the weir were issued by the Alaska Deparment of Fish & Game (ADF&G), Habitat
Division and the Alaska Department of Natural Resources, Division of Land. The camp
and tower site is leased for five years on an annual renewal basis from Tom Gray.

Crewmembers began working in Nome on | July, 1999, The first two days were spent
inventorying and purchasing equipment and supplies. The equipment and supplies were
trucked to Council, with the assistance of additional ADF&G personnel from Nome. The
boats were prepared for use and loaded up. Two trips were needed to ferry all of the
supplies and equipment to the tower site. The site was inventoried and the camp was sel

up.

For 1999, the tower, flash panel and partial weir were installed directly in front of the
sleeping tent, the same location as in 1996. The counting tower, partial weir and flash



panel were installed using the same methods as reported in detail in the 1995 project
report (Rob, 1995). The partial weir installation proceeded smoothly and rapidly becausc
three additional crewmembers from Nome provided assistance.

A 120 volt highting system was installed on the tower to illuminate the flash panel dunng
dark periods. These lights were powered by a portable generator. Beginning in carly
August the lights operated continuously [rom dusk to dawn.

The ADF&(, Commercial Fisheries Division (CFD) provided operational funding for the
Niukluk River counting tower for the period beginning 4 July and ending 8 September. In
previous years ADF&G, Sport Fish Division provided funding for the month from 16
August through 1S September. Counting began at 0000 hours on 4 July. The crew
counted 18 half-hour counts in three six hour shifts each day except Tuesdays and
Wednesdays. The first shift ran from 0000 hours to 0530 hours, the second ran from
1200 hours to 1730 hours and the third shift ran from 1800 hours to 2330 hours. On
[uesdays the half-hour counts ran for 24 hours in three eight hour shifts. Wednesdays
were the day off. To reduce the risk of missing the peak hours of the coho salmon
escapement, the ADF&G, Sport Fish Division requested that the schedule be modified
during the lirst two weeks of August to count from 0000 through 0500 hours on the day
off.

The counts for each hall hour shift were doubled to produce the reported hourly counts
for cach species. Each day the reported hourly counts were added to produce a daily
subtotal. Every day, the daily and cumulative subtotals for each species were relayed to
the Nome office by radio.

The expanded counts for this report were calculated using the following methods. The 18
hour counts for Wednesdays (the day off) were estimated by adding the counts of each
hour of the day before (Tuesdays) to the counts of each hour of the day following
(Thursdays) and dividing the result by two, giving expanded hourly counts for 18 hours of
the day off.  Escapement during the 6 hours not normally counted was estimated using
data observed during the 24 hour count days. For cach 24 hour count day, the ratio of the
count from 0600 hours to [200 hours to the count during the normal 18 hour counting
period was computed. The 18 hour count for the three days before and after cach 24 hour
count day was multiplied by the ratio to estimate escapement during the 6 hours not
normally counted. This 6 hour estimate was added to the I8 hour count [or cach day.
This was done for all species counted.

The expanded counts for the hours missed. during the days off or while the crew was
beach seining, were estimated as follows. For a day the normal 18 hour count was
missed, the count for cach missing hour was calculated by adding the count of the hour of
the day before the missed period to the counts of the hour of the day following the missed
period and dividing the result by two (Rob [999).



On most Wednesdays the crew went to White Mountain to pick up groceries, supplies
) I :

and mail that were sent from Nome via air. Groceries, supplies and mail were also

periodically brought to Council by Nome stalf,

Beginning 19 July, the crew began beach seining and sampling chum salmon for age,
length and sex data. If 40 or less chum salmon were available, then all were sampled. If
more than 40 chum salmon were available, then 40 were sampled. Coho salmon were not
sampled this year because the large numbers of pink salmon made any beach seining
diflicult during July and early August and high water ended the counting season early thig
yeur.

RESULTS
Table | shows the expanded daily and cumulative totals for each species

The reported total hourly counts were: 21.714 chum salmon, [1,970 pink salmon, 38 king
salmon, 3,106 coho salmon, and 1,860 Dolly Varden (Tuables 7-11). The expanded counts
were: 35,240 chum salmon, 20,355 pink salmon, 40 king salmon, 4.26(} coho salmon,
and 3,170 Dolly Varden (Tables 2-6). Figure 2 shows a graph of the daily cumulative
expanded passage of all salmonid species counted, cxcept pink salmon. Figures 3-12
show graphs of the expanded daily totals and the cumulative daily totals [or each species.

Chum salmon and Dolly Varden, were observed on 4 July, the first day of counting. King
salmon were tirst observed on 11 July and coho salmon were [irst observed on 28 July
(Table 1). The daily peak count of 2,197 chum salmon occurred on 18 July, the datly
peak count of 1,218 pink salmon occurred on 4 August, the daily peak count of 10 king
salmon occurred on 12 July, the daily peak count of 425 coho salmon occurred on 2
September. the daily peak count of 229 Dolly Varden occurred on 26 August (Table ).

Most chum salmon returned during the first three weeks of counting when 89% passcd
the tower (Table | and Figures 3 and 4). Most pink salmon returned during the first three
weeks of counting when 73% passed the tower (Table 1 and Figures 5 and 6). All king
salmon returned during the first four weeks of counting (Table 1 and Figures 7 and 8).
Most coho salmon returned during the last four weeks of counting when 815 passed the
tower (Table [ and Figures 9 and 10). Dolly Varden returned in pulses with peaks on 11
July and on 22 and 26 August (Tabte [ and Figures 11 and 12).

All species counted exhibited a diurnal pattern of migration past the counting tower. The
greatest hourly chum salmon migration occurred during the hour from 2100 to 2200
hours, when 10.9% passed the tower. During the eleven hour period from 1500 through
0200 hours. 73.0% of the chum salmon passed the tower (Table 2 and Figure 13). The
greatest hourly pink salmon migration occurred during the hour from [300 to 1900 hours
and during the hour from 2200 to 2300 hours, when 8.2% passed the tower. During the
ten hour period from 1600 through 0200 hours, 60% of the pink salmon passed the tower

Lo



(Table 3 and Figure 14). The greatest hourly king salmon migration occurred during the
hour from 0100 to 2000, when 25% passed the tower. During the six hour period from
1900 through 0100 hours 92.54% of the king salmon passed the tower. There was a net
downstream migration of king salmon during the hours from 0300 through 1500 hours
(Table 4 and Figure 15). The greatest hourly coho salmon migration occurred during the
hour from 0000 through G100 hours, when 13.4% passed the tower. During the three
hour period from 2300 through 0200 hours 31.1% of the coho salmon passed the tower.
During the seven hour period from 2100 through 0400 hours, 47.3% of the coho salmon
passed the tower (Table 5 and Figure 16). The greatest hourly Dolly Varden migration
occurred during the hour from 2200 to 2300, when 10.1% passed the tower. During the
eight hour period from 2200 through 0600 hours, 48% of the Dolly Varden passed the
tower (Table 6 and Figure 7).

An aerial survey of the entire Niukluk River counted 640 chum salmon on 24 August,
1999, The total season expanded tower count of chum salmon was 35,240, The aeral
survey counted 1.5% of the total season expanded tower count of chum salmon. The
acrial survey counted 540 chum salmon above the counting tower on 24 August, when the
cumulative tower count of chum sulmon was 35,124, The aerial survey counted 1.5% of
the cumulative tower count on 24 August (lable ). The aenal survey was conducted too
late to get a good estimate of chum cscupement.

An aerial survey of the entire Niukluk River counted no pink salmon on 24 August, 1999.
I'he total season expanded tower count of pink salmon was 20,355, The aenal survey
counted 0% of the total season expanded tower count of pink salmon. The acrial survey
was conducted to late in the season too gel a good count on pink salmon ubove the
counting tower (Table [).

Readable scales were collected from a total of 350 chum salmon. Beach seine samples
were collected from 19 July through 29 August. The age composition of the beach seine
sample was [.1% age-0.2, 67.4% age-0.3, and 31.4% age-0.4. Male chum salmon were
47.4% and female chum salmon were 52.6% of the sample. For all age-sex categories
younger fish were smaller and males were larger than females (Tables 12).

Clhimatological and stream observations are shown in Table 3.

DISCUSSION

A counting tower project was operated on the Niukluk River in 1979, That project
collected incomplete data from 9 July to 27 July (Schaefer, 1979).

The Niukluk River counting tower project was operated as i cooperative project between
ADF&G and the Kawerak Corporation in 1994, Rains throughout the summer kept water
evels high and an early August flood washed oul the partial werr so that no useable data

was collected. However, much was accomplished in 1994, the camp infrastructure of tent



platforms was built and an appreciation of the difficulties associated with operating on
the Niukluk River was gained (Charles Lean, ADF&G. CF Division, personal
communication). In 1995 the Niukluk River counting tower operated successtully for the
first time. Steadily decreasing water levels for most of the secason and improved partial
weilr equipment were the primary reasons for this success (Rob, 1996). In 1996 the
counting tower was operated successfully again, except for the period from 25 July
through 3 August when the partial weir was washed out (Rob 1997). In 1997 the
counting tower was operated successfully again, except for the five day period from 30
August through 4 September when high waier prevented counting{Rob 1998). In 1998,
counting began at 0000 hours on 4 July. The estimated passage of 883 chum, 931 pink
salmon, 42 king salmon and 74 Dolly Varden by midnight on 4 July indicates that
passage began several days earlier (Rob 1999).

In 1999, counting began at 0000 hours on 4 July. The estimated passage of 4 chum
salmon and 55 Dolly Varden by midnight on 4 July indicates thal passage began several
days earlier (Tables 2-4 and 6). Coho salmon passage began well after the tower began
operating (Table 5).

The run-timing of chum salmon in 1999 was later than the 1995-1998 average run-timing.
The magnitude of the escapement was about 42% of the 1995-1998 average escapement
(Figures 18 and 23). The run-timing ol the odd year pink salmon escapement in 1999
was about ten days later than the odd year average escapement and the magnitude of the
1999 escapement was about 16% greater than the odd year escapement average (Figures
19 and 24). The run-timing of the king salmon escapement in 1999 was much later than
1995-1998 average run-timing. The King salmon escapement in 1999 was the lowest
since the project began in 1995(Figures 20 and 25). The run-timing of the coho salmon
escapement in 1999 was approximately eight days later than the 1995-199% average. The
magnitude of the 1999 coho salmon escapement was similar to the 1995 and 1997 levels
(Figures 21 and 26). The run-timing of the 1999 Dolly Varden escapement was similar
to the 1996-1998 average run-timing. The magnitude of the 1999 Dolly Varden
escapement was similar to the 1996 and 1995 level (Figures 22 and 27).

Beach seine sampling was successful in achieving sufficient scales for age and length
determination.

Difficulties encountered over the vears while counting from the tower included species
identification problems at the far end of the flash panel during times ol poor visibility.
severe glare from sunlight in the evening, spawning fish covering portions of the flash
punel with gravel, and occasional wind turbulence that made species identilication
problematic along the length of the flash panel. Counling accuracy decreases when the
rale of passage increascs.
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Table 7. Aapored houry chum ssimon chsaryations al the Muklsk River ceunting tower, Norfton Sound, 1983
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Tobio B Raporied hourdy pink salmon obsarvaions of th Mokl A coonting lowar, Borton Sound, 1958
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Talla 8 Reportad houry King salmon obaanalions & the Musiuk Fiver counting lower, Moron Sound, 1989,
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Table 10. Papotad hously coho salmon obeenvalions at the Nivkluk River counting tower, Morton Sound, 1989,
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Tatle 11. Repored haurly Doly Varden chearvations al he Miukluk Biver counting tower, Nenon Sound, 1554,
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Table 12. Age, sex and length composition of chum salmon beach seine samples, Niukluk F
Norton Sound, 1999,

Brood Year and {Age Group)

1996 1995 1994
{0.2) (0.3) (0.4) Total
Sampling Dates: 7/19 - 8/29/99
Sample Size: 350
Female Percent of Sample 0.5% 36.0% 16.0% 52.6%
Number in Sample 2 126 56 184
Mean length (mm) ? 520 557 574
Male Percent of Sample 0.6% 31.4% 15.4% 47 4%
Number in Sample 2 110 54 166
Mean length (mm) ? 573 601 611
Total Percent of Sample 1.1% 67.4% 31.4% 100.0%
Number in Sample 4 236 110 350

" Length was fram mid-eye ta fork of tail,
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Table 13. Niukluk River counting tower climatologica! and stream observations, Norton Sound 158494

Air Temp Water Temp % Cloud Waler Waler
Date Time °c ’c Cover Gauge Visibility Remarks
4-Jul 13:30 14 1" 60% 23.00 Clear
5-Jul 13:30 19 12 20% 22.50 Clear
6-Jul 13:30 17 12 20% 21.75 Clear
7-Jul 14:30 9.5 11.5 0% 20.75 Clear
8-Jul 14:30 15 115 S0% 20.75 Clear
g-Jul 13:45 20 13.5 1% 20,75 Clear
10-dul 11:40 21 18.5 30% 19.50 Clear
11-dul 13:30 21.5 16 20% 18.25 Clear
12-Jul 13:30 22 16 20% 19.C0 Clear
13-Jul 13:30 20 15.5 80% 18.75 Clear
14-Jul 13:30 19 15 80% 18.25 Clear
15-Jul 10:30 17 14 100% 18.00 Clear Rain
16-Jul
17-Jul 13:30 11 12 90% 18.50 Clear
18-Jul 13:30 18 12 90% 18.00 Clear
19-Jul 13:30 12 12 100% 18.50 Clear
20-Jui 13:30 9.5 10.5 100% 2375  Bit Murky
21-Jul 14:00 6.5 9 100% 40.50 Very Murky Pickets out
22-Jul
23-Jul Pickets in
24-Jul 13:30 13 10 100% 2425 Clear
25-Jul 13:30 12.0 11.0 100% 2575 Clear
26-Jul 13:30 i1.0 1.0 100% 3250  Bit Murky
27-Jut 13:30 11.5 1.0 90% 33.25  Bit Murky
28-Jul 13:30 15.0 11.5 100% 31.00 Clear
29-Jul 13:30 12.0 11.0 90% 30.00 Clear
30-Jut
31-Jul Pickets cut
1-Aug 13:30 9.0 9.0 100% 51.50 Murky Pickets out
2-Aug 13:30 9.5 8.0 100% 45.75 Murky Pickels out
3-Aug 18:30 22.0 11.0 50% 41.25 Clear Pickets in
4-Aug 12:30 18.0 1.0 100% 38.00 Clear
5-Aug 12:30 14.0 11.0 75% 37.50 Clear Windy
6-Aug Clear
7-Aug 12:30 15.0 11.0 100% 34.00 Clear
8-Aug 12:30 13.0 10.0 75% 33.00 Clear
9-Aug 13:30 25.0 10.0 50% 31.00 Clear
10-Aug 14:30 12.0 11.0 100% 31.50 Cloar Rain; Windy
11-Aug 13:30 10.5 1.0 100% 36.70 Clear
12-Aug 10:00 10.0 9.5 100% 36.00 Clear
13-Aug
14-Aug 12:30 12.0 9.0 100% 32.00 Clear
15-Aug 15:30 17.0 10.0 75% 31.00 Clear
16-Aug 13:30 13.0 10.0 100% 30.50 Clear
17-Aug 13:30 12.0 1.0 100% 29.00 Clear
18-Aug 15:15 14.0 9.5 100% 28.50 Clear
19-Aug 21:00 10.5 10.0 100% 42.00 Clear Rain; Windy
20-Aug Pickets out
21-Aug 18:30 17.5 12.0 20% 33.50 Ciear Pickets in
22-Aug 12:30 15.0 10.0 50% 32.50 Clear Light rain
23-Aug 13:30 15.0 10.0 0% 31.50 Clear
24-Aug 13:00 14.5 9.5 0% 30.25 Clear
25-Aug 15:30 15.0 95 95% 29.50 Clear Windy
26-Aug 12:30 18.0 9.0 1% 29.00 Clear Light wind
27-Aug 13:00 11.0 9.5 5% 27.00 Clear
28-Aug 13:00 10.0 a5 10% 27.00 Clear
29-Aug 13:00 10.0 8.5 0% 26.50 Clear
30-Aug 12:30 10.0 8.5 75% 26.00 Clear



Figure 1. Area location map of the Niukiuk River counting tower project site, Norton Sound, 1999.
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Figure 2. Cumulative passage of all salmonid species past the Niukiuk River counting tower, Norton Sound,
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Figure 3. Daily chum salmon migration past the Niukluk River counting tower, Norton
Sound, 1999.
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Figure 4. Cumulative chum salmon migration past the Niukluk River counting tower,
Norton Sound, 19989,
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Figure 5. Daiiy pink salmon migration past the Niukluk River counting tower, Norton
Sound, 1999,
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Figure 6. Cumulative pink salmon migration past the Niukluk River counting tower,
Norton Sound, 1999.
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Figure 7. Daily king salmon migration past the Niukluk River counting tower, Norten
Sound, 1999.
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Figure 8. Cumulative king salmon migration past the Niukluk River counting tower,
Norton Sound, 1999.
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Figure 9. Daily coho salmon migration past the Niukiuk River counting tower, Norton
Sound, 1999.
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Figure 10. Cumuiative coho salmon migration past the Niukluk River counting tower,
Norton Sound, 1999,
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Figure 11. Daily Doy Varden migration past the Niukluk River counting tower, Norton
Sound, 1999,

250
Daily Dolly Varden Passage
200

150 ] N

100 4

Number of Dolly Varden

50

|

[

|

|

4-Jul 10-Jul 18-Jul  22-gul  28-Jul  F-Aug  9-Aug  15-Aug 21-Aug 27-Aug 2-Sep 8-Sep
Date

Figure 12. Cumulative Dolly Varden migration past the Niukluk River counting tower,
Norton Sound, 1999.
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Figure 13. Diurnal pattern of chum satmon migration past the Niukluk River counting tower,

Percent Passage

12.0%

10.0% -+

8.0% -

8.0%

4.0% -

2.0% -

Norton Sound, 1999,

Chum Salmon

Average of the 0600-1100
expanded count.

0000 0400 0800 1200 1600 2600

Hours

Figure 14. Diurnal pattern of pink salmon migration past the Niuktuk River counting tower,
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Figure 15. Diurnal pattern of king salmon migration past the Niukluk River counting tower,
Norton Sound, 1899,
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Figure 16. Diurpal pattern of coho salmon migration past the Niukluk River counting tower,
Norton Sound, 1999,
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Figure 17.

10.0% |

8.0%

5.0

Percent Passage
=N
o
&

20%

0.0%

R

0000

Diurnal pattern of Doily Varden migration past the Niukluk River counting tower,
Norton Sound, 1999,

Dolly Varden

Average of the 0600-1100
expanded count.

0400 0800 1200 1600 2000
Hours

29



Figure 18. Chum salmon run-timing, Niukluk River counting tower, Norton Sound,
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Figure 19. Pink salmon run-timing, Niukluk River counting tower, Norton Sound,
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Figure 20. King salmon run-timing, Niukluk River counting tower, Norton Sound,

1995-19899,
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Figure 21. Coho salmon run-timing, Niukluk River counting tower, Norton Sound,

1995-1999.
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Figure 22. Dolly Varden run-timing, Niukluk River counting tower, Norton Sound,
1996-1999,
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Flgure 23. Cumulative chum salmon passage past the Niukluk River counting tower,
Norton Sound, 1995-1999.
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Figure 24. Odd year cumulative pink salmon passage past the Niukluk River counting
tower, Norton Sound, 1995-1999.
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Figure 25. Cumulative king salmon passage past the Niukluk River counting tower,
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Norton Sound, 1995-1999.
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Figure 26. Cumulative coho salmon passage past the Niukluk River counting tower,

Cumulative Passage

Norton Sound, 1995-1999.
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